Two field experiments were conducted to evaluate the effect of different levels of organic fertilizer (5, 10 and 15 m 3 compost/fed.) when used with half dose of chemical fertilizer compare with full dose of chemical fertilizer in presence of ascorbic acid foliar spraying (0.0, 100 and 200ppm) on some growth parameters, yield and chemical constituents of roselle (Hibiscus sabdariffa L.) plants during 2011 and 2012 seasons. Interaction effects between ascorbic acid and the used fertilization treatments on growth and productivity were studied as well.
INTRODUCTION
Roselle (Hibiscus sabdariffa, L.) is one of the most important plants of the Malvaceae Family, which produce a fleshly red calyxes and epicalyxes (sepals). Rovesta (1936) stated that roselle is used as beverage because of its therapeutic properties since it contains citric acid and large amount of an emollient and sedative mucilage which permit rapid digestion, decrease hyperviscosity of blood and arterial pressure. The sepals are used for the preparation of hot and cold red drinks and obtaining the natural food coloring pigments such as anthocyanin compounds (Diab, 1968) . Also, it is used as hypotensive agent since it lowers blood pressure without producing side effect (Sharaf, 1962) . Furthermore, the seeds of roselle plants contain about 17-30% fixed oil which is similar in its properties to cotton seed oil (Hussin et al., 1991) . It has antimicrobial activities due to its phenolic compounds. It contains protein, fibers, calcium, iron, carotene, and vitamin-C (Fasoyiro et al. 2005) . For the previously mentioned reasons, the cultivated area of roselle in Egypt is increasing gradually for local utilization and export. The interest of most investigators is to find out the most favorable conditions to get the best growth and yield of roselle plant.
Recently, a group of substances known as antioxidants or oxygen free radical scavaengers were applied to protect against adverse effects of environment, reactive oxygen spices (ROS) and oxidative stress such as ascorbic acid, citric acid, α tocopherol , glutathion and vitamins (Chen and Gallie, 2006) .
On the other hand, antioxidants are one of the new methods enhanced plant growth and development, increased photosynthetic pigments thereby increased chlorophyll and productivity as well, (Inskbashi and Iwaya, 2006) . Ascorbic acid is known as growth regulating factor that influences many biological processes. Price (1966) reported that, ascorbic acid increased nucleic acids content, especially RNA. It also influences the synthesis of enzymes, and protein. It acts as coenzyme in metabolic changes (Patil and Lall, 1973) . In this concern, El-Kashlan (2013) reported that spraying Tagetes patula plants with ascorbic acid at 150ppm increased vegetative and flowering growth as well as chemical composition.
Recently, unconventional efforts are used to minimize the amounts of applied chemical fertilizers which applied to medicinal and aromatic plants in order to reduce production cost and environmental pollution without yield reduction. Therefore, the trend now is to use organic fertilizers.
Many investigators indicated that organic fertilizers could be applied as fertilizers, conditioners or both together. Organic fertilizers increase soil organic matter, particularly for the sandy soils in Egypt, which record less than 1% and hence improve the physical, chemical and biological properties. Consequently, the availability of nutrients for plants as well as soil characteristics should be improved (FAO, 1977) .
The nutritional requirements of macronutrients for medicinal and aromatic plants were reported by many researchers. In this concern, El- Sakov et al. (2001) worked on some medicinal and aromatic plants, Kozera and Nowak (2004) on Silybum marianum, Ashorabadi, et al. (2003) on Foeniculum vulgare, Niakan et al. (2004) on Mentha piperita, Lee et al. (2005) on Chrysanthemum boreale and Gomaa and Youssef (2007a) on fennel plant, Amran (2013) on Pelargonium graveolens plants and El-Khyat (2013) on Rosmarinus officinalis. They concluded that NPK fertilizers had an important physiological and biochemical functions on structure of photosynthetic pigments, metabolism of carbohydrates and protein and these effects were observed with significant increase in growth, yield and essential oil content of the different plant species.
The present study is undertaken to measure the usefulness of supplementing organic fertilizers in the form of compost manure with half dose of chemical fertilizer in presence of ascorbic acid as anti-oxidant on growth and yield of roselle plants and to minimize consuming chemical fertilizers.
MATERIALS AND METHODS
This work was carried out at the Experimental Farm, Fac. Agric., Moshtohor Benha Univ. during 2011 and 2012 seasons to study the effect of foliar spray with ascorbic acid (vitamin-c) at rates of 0.0, 100 and 200 ppm and some fertilization treatments (chemical and organic fertilizers) on the growth and prodctivity of roselle (Hibiscus sabdariffa, L.) plants. Roselle seeds were obtained from Floriculture Farm, Horticulture Department, Faculty of Agriculture, Benha Univ. Seeds were sown in clay loam soils on mid April of each seasons in plots (1x1 m) containing two rows (50 cm width) every row had two hills (50 cm apart), and one month later, the plants were thinned, leaving only one seedling/hill. Physical and chemical analyses of the experimental soil were determined according to Jackson (1973) and Black et al. (1982) , respectively. The obtained results of soil analyses are presented in Tables (a) 
This experiment was set up in a split plot design with three replicates. The main plot was empoloyed by four fertilization treatments i.e. full chemical fertilization dose; 100 kg/fed. ammonium nitrate (33.5% N) + 300 kg/fed. calcium super phosphate (15.5% P 2 O 5 ) + 150 kg/fed. potassium sulphate (48% K 2 O), half chemical fertilization dose+ organic fertilizer (compost (containing plant sources and cattle manure; 5 m 3 /fed., the chemical properties of the tested compost are presented in Table (c)) , half chemical fertilization dose+ organic fertilizer (compost; 10 m 3 /fed.) and half chemical fertilization dose+ organic fertilizer (compost; 15 m 3 /fed.). Whereas, the sub plot was devoted to three ascorbic acid sprays i.e., control (tap water), 100 and 200 ppm. The amount of N and K fertilizers were divided into three equal portions as side dressing and added at three dates on mid June, on mid July and on mid August, respectively of both seasons. However, the amount of Pfertilizer and compost were added to the soil before seed sowing during soil preparation. Ascorbic acid treatments were applied as foliar spray at 90, 105 and 120 days after planting, respectively. Recorded data: 1-Plant growth Plant height (cm.), number and dry weight of leaves (g.) number, fresh and dry weight of branches were taken at the beginning of flowering stage; September 7, 2011 and September 12, 2012.
2-Fruits yield
Number of fruits /plant, sepals fresh and dry weight/plant, seed yield/plant, seed fixed oil content per plant and per fed. were recorded at harvesting time (November 2, 2011 and November 9, 2012) .
3-Chemical constituents
At harvesting time anthocyanin content was determined in air-dried roselle sepals according to the method described by Du and Francis (1973) . The percentage of fixed oil in seeds was determined according to the method mentioned by A.O.A.C (1980) . Also, Vitamin-C was determined in sepals as discribed in A.O.A.C. (1980) . Sepals acidity (pH value) was determined according to Diab (1968) . The percentage of N,P,K, and total carbohydrates% were determined in the dry leaves during flowering stage, where total nitrogen was determined using the modified MicroKieldahl method according to A.O.A.C. (1980) . Phosphorus was determined colourimetrically in spectronic (20) spectrophotometer using the method described by Trouge and Meyer (1939) . Whereas, K content was determined by flame photometer according to Brown and Lilleland (1946) . Also, Fe, Zn, and Mn were determined in the digested samples by atomic absorption as described by Chapman and Paratt (1961) . Total carbohydrates (mg/g D.W), total sugars (mg/g D.W), total free amino acids (mg/g F.W), chlorophll a&b and carotenoids (mg/g F.W), were determined in the leaves according to (Herbert et al. 1971 , Thomas and Dutcher, 1924 , Rosed,1957and A.O.A.C, 1980 .
Endogenous phytohormones:
Endogenous phytohormones were quantitatively determined in roselle leaves at the beginning of flowering stage in the second season using High-Performance Liquid Chromato-graphy (HPLC) according to Koshioka et al. (1983) for auxin (IAA), gibberellins and abscisic acid (ABA), while cytokinins were determined according to Nicander et al. (1993) .
Assay of enzymes activities:
Assay of catalase, peroxidase and superoxide dismutase and their activities were made according to the methods described by Cao et al. (2005) and calculated according to the method of Kong et al. (1999) .
Statistical analysis:
All data obtained in both seasons of study were subjected to analysis of variance as factorial experiments in split plot design. L.S.D. method was used to differentiate means according to Snedecor and Cochran (1989) .
RESULTS AND DISCUSSION

I-Vegetative growth parameters
Data in Tables (1&2) indicate that full chemical fertilizer dose treatment (F 1 ) achieved the tallest plant, the heaviest fresh and dry weight of branches /plant, followed by 50% NPK + 15m 3 compost /fed. treatment (F 4 ) in both seasons, whereas the highest number of leaves and branches/ plant and the heaviest dry weight of leaves were recorded by F 4 , followed by F 1 treatment, in the first and second seasons. The differences between F 1 and F 4 were so small to reach the level of significant in both seasons. On contrary, the lowest values of these parameters were scored in most cases by 50% NPK+ 5m 3 compost/fed. treatment (F 2 ) in the two seasons. The remained treatment 50% NPK+ 10m 3 compost/fed. (F 3 ) occupied an intermediate position between the aforementioned treatments in both seasons. Concerning the effect of ascorbic acid treatments, data in Tables (1&2) show that plant height, number of leaves and branches/ plant, fresh weight of branches/plant and dry weight of leaves and branches were increased in the two seasons, due to the two used levels of ascorbic acid over those of control plants, with superiority for the high level (200 ppm) in the two seasons.
As for the interaction effect between fertilization and ascorbic treatments, data in the same Tables (1&2) reveal that all the combinations between fertilization and ascorbic acid succeeded in increasing the tested vegetative parameters of roselle plant in both seasons. However, the combined treatment between F 1 and ascorbic acid at 200 ppm gave the tallest plant ( 180.20 and 183.66) , the heaviest fresh weight of branches ( 1401 and 1606g ), the heaviest dry weight of branches/ plant (246.3 and 274.0 g ), followed by the combined treatment between F 4 and ascorbic acid at 200 ppm, in the first and second seasons, respectively.Parallely, the highest number of leaves / plant (171.8 and 183.7), the heaviest dry weight of leaves/ plant (31.86 and 34.96 g) and the highest number of branches/ plant (28.20 and 29.63) were registered by the combined treatment between F 4 and ascorbic acid at 200 ppm, followed by the combined treatment between F 1 and ascorbic acid at 200 ppm, in the first and second seasons, respectively. The differences between abovementioned two combined treatments were so small to reach the significant level in both seasons.
The aforementioned results of fertilization concerning vegetative growth are in parallel with those obtained by Kandeel (2004) On the other hand, the positive effects of ascorbic acid are in agreements with the findings of Deore and Bharud (1990) on fenugreek, Chadha et al. (1999) on Tagetes erecta, Tarraf et al. (1999) on lemongrass, El-khayat (2001) on roselle plants, Noby (2002) on Delphinium ajacis, Ahmed (2005) on majoram plants, Gomaa (2006) Table ( 3) reveal that the highest fruits number/ plant (68.60 and 77.72) was scored by F 4 treatment , followed by F 1 treatment (66.96 and 73.91), in the first and second seasons, respectively. Also, fruits number/ plant were greatly affected by spraying roselle plants with ascorbic acid treatments, particularly the high level as compared with unsprayed plants in the two seasons. As for the interaction effect between fertilization and ascorbic acid treatments, data in Table ( 3) show that all resulted combinations increased the fruits number / plant, especially those received the combined treatments between F 4 or F 1 and ascorbic acid at 200 ppm as compared with the other in both seasons.
2-Fresh and dry weights of sepals/ plant.
It is clear from data in Table ( 3) that the heaviest fresh and dry weights of sepals/ plant were recorded as a result of F 4 and F 1 treatments with nonsignificant differences between them in both seasons. Remarkably, both levels of ascorbic acid resulted in significant increments in these parameters, especially those received the high level as compared with un-treated plants in the two seasons. Generally, all resulted interactions between fertilization and ascorbic acid treatments statistically affected the fresh and dry weights of sepals/plant in both seasons. However, the heaviest fresh and dry weights of sepals/plant were gained by using the combined treatments between F 4 or F 1 and ascorbic acid at 200 ppm when compared with other combinations in both seasons. 1
3-Seed parameters
Data in Table ( 4) realize that seed yield/plant and seed fixed oil content per plant and per feddan were greatly affected by using all studied fertilization treatments in both seasons. However , the highest seed yield / plant was recorded by F 1 treatment followed by F 4 treatment, whereas the highest seed fixed oil content per plant and per feddan were registered by F 4 treatment, followed by F 1 treatment in both seasons. In addition, spraying roselle plants with ascorbic acid significantly increased seed yield / plant and seed fixed oil content per plant and per feddan, particularly with high level in the two seasons. In general, the highest seed yield / plant was obtained by F 1 treatment combined with ascorbic acid at 200 ppm, followed by the combined treatment between F 4 and ascorbic acid at 200 ppm, whereas the highest values of seed fixed oil content per plant and per feddan were scored by F 4 treatment combined with ascorbic acid at 200 ppm, followed by the combined treatment between F 1 and ascorbic acid at 200 ppm in both seasons. The differences between the abovementioned two combined treatments were so small to reach the level of significant in both seasons.
These results are in close agreement with those reported by Elkhayat (2001) 
III-Chemical constituents: 1-Anthocyanin content
Data in Table (5) show that the highest anthocyanin content ( 180.79 mg/100g DW) was accumulated in sepals as a result of using F 4 treatment in the first season, and F 3 treatment ( 177.17 mg/100g DW) in the second one. The differences between all tested fertilizer treatments were not significant in both seasons. Additionally, both levels of ascorbic acid succeeded in increasing anthocyanin content of roselle sepals, especially the high level in both seasons. Generally, F 3 treatment combined with ascorbic acid at 200 ppm gave the highest values in this concern ( 192.30 and 187.33 in the first and second seasons , respectively), followed by the combined treatment between F 4 and ascorbic acid at 200 ppm (189.50 and 182.33 mg /100g DW, in the first and second seasons, respectively).
2-Vitamin C
Data in Table ( 5) indicate that the highest content of vitamin C (49.00 and 48.19 mg /100g DW) was recorded by F 4 , followed by F 3 and F 1 treatments in the first and second seasons, respectively. Moreover, both levels of ascorbic acid significantly increased this parameter as compared with untreated plants in both seasons. Generally, F 4 treatment combined with ascorbic acid at 200 ppm showed to be the most effective one for inducing the highest sepals vitamin-C content (58.53 and 56.33 mg /100g DW, in the first and second seasons, respectively).
3-Sepals acidity (pH value)
Data in Table ( 5) clear that all tested fertilization and ascorbic acid treatments as well as their interactions resulted in negligible effects in this parameter with non significant difference in both seasons. In general, the lowest pH values (2.17 and 2.16 in the first and second seasons, respectively) were scored by F 2 treatment provided with control plant (0.0 ppm ascorbic acid), whereas the highest pH value (2.39) was recorded by F 3 treatment and enriched with ascorbic acid at 200 ppm in the first season, and the combined treatment between F 3 and ascorbic acid at 100 ppm (2.43) in the second one.
4-Leaf N, P and K uptake
Data presented in Table ( 6) declare that the highest values of leaf N, P and K uptake of roselle plants were recorded by F 1 treatment, followed by F 4 treatment in most cases in the first and second seasons. On the reverse, the lowest values of these parameters were scored by F 2 treatment in both seasons. Also, all tested levels of ascorbic acid increased these parameters, especially the high level in both seasons. As for the interaction effect between fertilization and ascorbic acid treatments, data in Table ( 6) reveal that the greatest leaf N and K uptake of roselle plants were obtained by the combined treatment between F 4 and ascorbic acid at 200 ppm, followed by F 1 treatment and supported with ascorbic acid at 200 ppm as an average of both seasons, whereas the highest leaf P uptake were scored by F 1 treatment combined with ascorbic acid at 200ppm, followed by the combined treatment between F 4 and ascorbic acid at 200 ppm as an average of both seasons.
5-Leaf Fe, Zn and Mn uptake
Data in Table (7) reveal that the highest leaf Fe and Mn uptake of roselle plants were obtained by F 4 treatment, followed by F 1 treatment in both seasons. On the opposite, the lowest values of these parameters were scored by F 2 treatment in both seasons. While, the highest leaf Zn uptake was gained by F 1 as an average of both seasons. Also, all tested levels of ascorbic acid increased these parameters, particularly the high level in both seasons. Concerning the interaction effect between fertilization and ascorbic acid treatments, data in Table (7) show that the greatest leaf Fe and Mn uptake of roselle plants were obtained by F 4 treatment combined with ascorbic acid at 200 ppm, followed by the combined treatment between F 1 and ascorbic acid at 200 ppm in both seasons, whereas the highest leaf Zn uptake were scored by F 1 treatment combined with ascorbic acid at 200ppm, followed by the combined treatment between F 4 and ascorbic acid at 200 ppm as an average of both seasons. The differences between the abovementioned combined treatments were not significant in both seasons.
6-Photosynthetic pigments
Data in Table ( 8) indicate that different photosynthetic pigments as chlorophyll a, b and carotenoids were positively responded to foliar applications with ascorbic acid at 100 & 200 ppm and half chemical fertilizer dose + compost at 5, 10 &15m3/fed. treatments compared with control plants during the two assigned seasons. Also, the interaction between ascorbic acid at 200 ppm and half chemical fertilizer dose + compost at 15m 3 / fed. gave the highest value in the respect, comparing with individual application or the control plants. Moreover, increase of chlorophylls and carotenoids content may be enhanced photosynthesis efficiency and that is a good explain to the increasing of dry matter production. 7-Leaf total carbohydrates, total sugars and total free amino acids contents Data in Table ( 9) clear that there were significant differences in leaf total carbohydrates, total sugars and total free amino acids contents as response to the studied fertilization treatments in both seasons. Meanwhile, the highest values of these parameters were scored by F 4 treatment, followed by F 1 treatment in both seasons. The differences between the abovementioned two treatments were so small to reach the level of significance, but the differences between any of these treatments and the rest treatments were significant in both seasons. With respect for the effect of ascorbic acid treatments, data in Table (9) show that both levels of ascorbic acid (100 and 200 ppm) resulted in significant increments in these parameters, with superiority for the high level in both seasons. As for the interaction effect between fertilization treatments and ascorbic acid treatments, data in Table  ( 9) reveal that the highest values of total carbohydrates content ( 211.7 and 213.8 mg/g DW), total sugars content ( 36.63 and 38.43 mg/g FW) and total free amino acids content ( 20.92 and 19.57 mg/g FW) of roselle leaves were recorded by F 4 treatment combined with ascorbic acid at 200 ppm, followed by the combined treatment between F 1 and ascorbic acid at 200 ppm ,in the first and second seasons, respectively.
The aforementioned results of fertilization concerning chemical constituents are in parallel with those obtained by El-khayat (2001) on roselle plants, Kandeel (2004) 
8-Endogenous phytohormones content
Data in Table ( 10) reveal that the highest leaf auxins content (23.50 µg/g FW) was scored by F 1 treatment combined with ascorbic acid at 200 ppm, followed by the combined treatments between F 3 or F 4 and ascorbic acid at 200 ppm . On contrary, the lowest value of this parameter was gained by F 2 treatment and without ascorbic acid. Moreover, the greatest leaf gibberellins content (38.16µg/g FW) was scored by the combined treatment between F 4 and ascorbic acid at 200 ppm, followed by the combined treatment between F 1 and ascorbic acid at 200 ppm . On the reverse, the lowest leaf gibberellins content was scored by the combined treatment between F 2 and control (untreated plants). Similarly, the richest leaf cytokinins content (10.76 µg/g FW) was recorded by the combined treatment between F 4 and ascorbic acid at 200 ppm, followed by the combined treatment between F 1 and ascorbic acid at 200 ppm . As for abscisic acid data in Table (9) show that the lowest leaf abscisic acid content was registered by the combined treatment between F 4 and ascorbic acid at 200 ppm, while the highest value was scored by F 1 treatment and received no ascorbic acid treatment.
Improvement in different growth parameters of roselle plants under interaction treatments could be mainly attributed to reduction in the level of the growth inhibitor (abscisic acid) or to alteration of hormone profile under treatments. Moreover, the proportions of total promoters to the inhibitor were increased with different treatments. These results are in agreement with Aono et al. (1993) on Nicotiana tabacum and Gomaa and Mady (2008) on chamomile plants. 9-Anti-oxidant enzymatic activity content.
Data presented in Table ( 11) declare that leaf peroxidase content was greatly declined by F 4 treatment combined with ascorbic acid at 200 ppm, followed by the combined treatment between F 3 and ascorbic acid at 100 ppm. Remarkably, the lowest leaf catalase content (48.50 µg/g FW/h) was scored by F 4 treatment combined with ascorbic acid at 100 ppm, followed by the combined treatment between F 4 and ascorbic acid at 200 ppm. Parallely, the lowest leaf superoxide dismutase content (90.83 µg/g FW/h)) was recorded by the combined treatment between F 4 and ascorbic acid at 200 ppm, followed by the combined treatment between F 3 and ascorbic acid at 200 ppm. On contrary, the highest leaf peroxidase, catalase and superoxide dismutase contents were recorded by the combined treatment between F 1 and control. Generally, these reductions in enzymatic activity with different applied treatment might be due to direct scavenging function against the toxic free radical and/ or their promotional effects on synthesis of internal productive antioxidants, i.e., total sugars, total amino acids and carotenoids. Xu et al. (2006) mentioned that plants have evolved well-developed defense mechanisms against these reactive oxygen species (ROS), involving enzymatic and non-enzymatic scavenging systems. Moreover, superoxide dismutase (SOD), ascorbate peroxidase (APX), catalase (CAT) and glutathione reductase (GR) are key of enzymatic antioxidants.
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DISCUSSION
1-Effect of ascorbic acid
The beneficial effect of antioxidant (ascorbic acid) on roselle growth might be due to: (1) their action as co-factors for some specific enzymes, i.e., dismutase, catalase and peroxidase which catalyzed breakdown of the toxic H 2 O 2 , OH and CO 2 radicals (Elad, 1992), (2) their enhancement of cell division and/or cell enlargement (Arrigoni et al., 1997) , (3) DNA replication (Noctor and Fayer, 1998) and/or (4) may be due to their role as antioxidants in protecting chloroplasts from oxidative damage by free radicals (Aono et al., 1993) 
1-Effect of chemical fertilization
To interpret and evaluate the effect of nitrogen, phosphorus and potassium concerned in this study, on augmenting the different tested vegetative growth parameters, yield component parameters and chemical constituents of roselle plants, it is important to refer to the physiological roles of nitrogen, phosphorus and potassium in plant growth and development. Such three macronutrient elements are the common elements usually included in fertilizers (Cooke, 1982) . Plant supplement with these macronutrients in form of fertilizers is necessary because the soil is usually in deficient of them due to plant removal leaching or they are not readily available for plants. Therefore, such addition of well balanced NPK fertilization quantities insured production of high productivity and chemical constituents of roselle plants.
Nitrogen is essential for plant growth and development as a constituent of many amino acids, enzymes and energy transfer materials such as chlorophyll, ADP and ATP. Growing plants must have nitrogen to form new cells and the rate of growth then becomes very nearly proportional to the rate at which nitrogen is supplied. Photosynthesis can produce soluble sugars from CO 2 and H 2 O but the process can not go on to the production of proteins. Thus, a severe shortage of nitrogen will halt the processes of growth and reproduction, (Bidwell, 1974) . Besides, supplying the plants with adequate quantities of N at right time tends to increase cell number and cell size with an overall increase in the vegetative growth production (Thompsond and Troch, 1975) .
Phosphorus which has been called the key to life is essential for cell division and for development of meristimmatic tissues and it is very important for carbohydrate transformation due to multitude of phosphorylation reaction and to energy rich phosphate bond (Lambers et al., 2000) . Phosphorus in the cell becomes united with carbon, hydrogen, oxygen, nitrogen and other elements to form complex organic molecules. Cell cannot divide unless there is adequate phosphorus to form the extra nucleus, so, phosphorus deficiency causes stunting, delayed maturity and shriveled seeds. Phosphorus compounds are also essential for photosynthesis, the inter conversion of carbohydrates and related glycolysis, amino acid metabolism, fat metabolism and biological oxidation. Lack of phosphorus, therefore hampers metabolic processes, such as the conversion of sugars into starch and cellulose (Devlin, 1972) .
Potassium is important for growth and elongation probably due to its function as an osmoticum and may react synergistically with IAA. Moreover, it promotes CO 2 assimilation and translocation of carbohydrates from the leaves to storage tissues (Mengel and Kirkby, 1987) .
The role of NPK fertilization on promoting vegetative growth characters, enhancing yield component parameters and increasing growth, fruit yield and as well as stimulating the chemical constituents content of roselle plants could be explained by recognizing their fundamental involvement in the very large number of enzymatic reaction that depend onNPK fertilization . NPK reflected directly on increasing the content of total carbohydrates, total sugars and total free amino acids as well as NPK % in the leaves were indirectly the cause for enhancing the augmenting of all other vegetative growth traits, yield components of roselle plants.
3-Effect of organic fetilizers (compost)
When organic manures added as fertilizer, it led to decrease soil pH which in turn increasing solubility of nutrients for plant uptake, in some cases organic materials may act as low release fertilizer. Recently, on the way of sustainable agriculture with minimum effects, the use of organic manures (compost or chicken manure, ..etc) as natural soil amendments is recommended to replace the soluble chemical fertilizers. They improve the structure of weak-structured sandy soils and increase their water holding capacity. Also, they improve soil fertility, and stimulate root development, induce active biological conditions and enhancing activities of microorganisms especially those involved in mineralization (Zheljazkov and Warman, 2004) .
Generally, it is preferable from the previous results, that foliar application of ascorbic acid combined with the fertilizer treatment of half dose of chemical fertilizer+ 15 m 3 / fed. could play an important role in improving growth, yield and chemical constituents of roselle plants. Therefore, the present study strongly admit the use of such treatment to provide good and high exportation characteristics due to its safety role on human health. Deore, B.P. and R.W. Bharud (1990) : Growth, yeild and storability of fenugreek as influenced by foliar spry of growth substances. J. Maharashtra Agric. Univ., 15 (2) 
